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PUBLICATION NOTE: This Fish Managemen#fReport is an edited
version of information presented during 11 October - 2 November
1988 walleye and muskellunge management litigation between the
State of Wisconsin and the six Wisconsin bands of Lake Superior
Chippewa. On 3 March 1989, the federal court mandated the lower
95% confidence interval of this walleye population model to set
gquotas for efficient harvest methods. Thus, an estimated 2.5% of
all lakes —-- those with the lowest walleye population densities
-- remain at risk of overexploitation. After the court order,
sub-models of stocked and naturally reproducing walleye
populations were also developed.

ABSTRACT

A walleye, Stizostedion vitreum vitreum, population model was
developed to set guotas for efficient harvest methods, based on
data from 104 lakes. A log-log correlation between lake area
(acres) and adult walleye abundance (numbers) described 65% of
the variation between these parameters. Average adult walleye
population density increased from 3.4/acre for a 50-acre lake

to 4.2/acre for a 15,000-acre lake. Potential exploitation using
the mean regression value would be >35% in 1 of 2 lakes, >78% 1in
1 of 5, and 100% in 1 of 10. By contrast, potential exploitation
using a lower 5% risk level would be <35% in 19 of 20 lakes.

I recommend using a lower risk level to set quotas for efficient
harvest methods, with complementary- regulation of compensatory
angling harvest. I also recommend developing sub-models based on
recruitment sources to refine harvest guotas.
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INTRODUCTION

Recently, the federal court affirmed more extensive Chippewa
off-reservation fishing rights than state laws had allowed --
legalizing increased harvests and intensive fishing methods in
territory the Indians had ceded under 1837 and 1842 treaties.
Now, state and tribal agencies are attempting to develop
management plans to accommodate this off-reservation fishing.

Walleye, Stizostedion vitreum vitreum, speared during spawning
runs, is the projected principal tribal harvest. Some harvest of
other species (e.9g., muskellunge and largemouth bass) will occur,
and other methods (e.g., gill nets, trap nets, and seines) may

become more popular.

As litigation proceeded, Chippewa off-reservation fishing
followed interim annual agreements between state and tribal
negotiators. During negotiations for the 1985-88 spring
spearing seasons, an Inland Fisheries Technical Working Group
(TWG) of DNR and tribal biologists determined systems for
setting total allowable catches (TACs), permitting spearers,
monitoring harvests, and so on.

The system TWG originally established for setting TACs on lakes
without walleye population data estimated abundance by using:

—— the statewide average adult walleye population density
(5.2/acre) or

-- a comparable lake’s adult walleye population density
(usually a neighboring lake).

when used to set TACs for the 1985-87 seasons, the original
system produced harvest quotas that were generally too high.
Further analysis showed that the statewide average was too high,
due to a skewed distribution of walleye population densities.
Comparable lake estimates were also faulty.

TWG’s DNR members established a new gsystem for setting TACs
using a log-log correlation petween lake area (acres) and adult
walleye abundance (numbers). The regressién model was adopted
for the 1988 season after review by TWG’s full membership.

This report summarizes the short-term risks of using the model

to -set harvest quotas.
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Figure 1. Regression model of adult
against lake area.
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Jjo0-acre lake. These densities are 35% and 19% lower,
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d to set 1985-87 TACs and tribal quotas. However, because
ring in those years was limited to lakes >500 acres, the
wum density was 3.7/acre, 29% below average.
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00. If TAC were estimated from the mean regression value
mean X 0.35), the exploitation rate would be >35% in
lakes, >78% in 1 of 5, and 100% in 1 of 10.
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Table 2. Adult walleye abundance in various-sized lakes.
. : ;
(Percentages indicate lakes with below average
: :
abundance, and thus describe risk levels.)

Areaa S50% 20% 1o0% 5% 1%
100 350.0 155.6 101L.7 ZL.30 35_.1.3
200 717 .8 320 .6 210 .0 ra? .50 72.95
360 1,092.7 488 .8 320 .4 225 .18 11y 52
400 L,a72.3 &S558 .9 a432 L 303 .74 150.50
500 1.855.3 830 .5 544 .7 382.90 189 .74
sS00 2,241 .2 1,003.2 G657 _9 4682 .49 Z22o .18
700 2,629 .4 1,17e.8 FTFL .7 542 .43 268 .75
200 3,019 .7 1,35L.2 885 .9 S22 .65 308.43
P00 3,411 .8 1,526 .1 A,000.5 FTO3I_LO 3ag .20

L,.,Q000 3,805 .4 3,700 .7 1,11l5.585 ZB3.75 38aeas .03

1,500 5,792 .9 2,586 .1 1,693 .7 1,182 .1565 s587.88

2,000 7,805 .2 a,az?e .6 z2,276.2 1,596 .95 788 .32

2,500 8 ,B8B36.0 4,376 .8 2,8621.5 2,008 25 289 .01

3,000 11,8681 .7 s,279 .4 2,449.0 2,4l1l6.58 1,189 .77
3,500 13,940.0 &,185.6 4,038 .1 2,B827.65 1,390.53
4,000 16,009 .0 7 ,094.6 4,628 .5 3,239.27 1,591.16
4,500 18,087.4 8,008 .2 5,220.0 3,651 .31 1,791 .71
s, 000 20,3174 .3 a,920.0 5,B12.3 4,083 .68 1,992 _11
s, 000 24 ,370.3 10,7653 .2 6,999 .3 4,889 ._.12 2,392.47
7,000 =28 ,591 .9 i1z, 5892.565 8,188.5 5,715 .19 z2,7922_17
8,000 32 ,835.6 14,437 .0 9 ,379.6 6,541 .65 3,191 .21
@ ,000 37,098 .7 16,285 .9 10,57=2.2 7,368 .31 3,589 .58
10,000 41,379 .0 1i8,138.6 11,765 .9 8,195.07 3,987 .29
Table 3. TACs on various-sized lakes. (Percentages

i .

indicate lakes with below average abundance,

and thus describe risk levels.)

Araes 50% 20% 1LO% 5% 1%
T00 rzz2.5 54 .47 3I5E .60 A .95 12.30
200 251 .2 1l=z .21 73 .51 51 .62 25 .53
300 382.4 171r.08 ITlz.16 ve.s1 39 .03
400 515._.3 230 .63 185l.285 106 .31 52.67
500 8549 .4 Z90 .69 1l20.65 124 .01 66 .41
&S00 7TB4a .4 351 .33 Z230.28 1al1 .87 80 .21
Z7OoO 920 .3 411 .88 270310 1a9 .85 94 .06
800 I ,056.9 472 .90 3l1o.08 217 .95 197 .95
S00 1,194 .31 534 .1% ) IS0 .19 246 .08 Azl .87

A ,000 1,.,231.9 595.60 320.41 274 .31 135.81

1,800 2,027.5 905 .15 sE92.79 416 .20 205 .76

2,000 2,731 .8 A,217.52 TE .66 558 .93 275 .93

2,500 3,442.65 I,531.89 T ,001.54 Foz .19 346 .15

3,000 4,188, 6 1i,8av .80 1,207.15 sa4a5.820 Al6G .42

3,500 4,879 .0 2,164 . .94 1,4x2r3.34a o989 .68 486 .68
4,000 5,03 .1 2,483 .12 1,609 .97 r,133 75 556 .91
4 , 500 s ,330.6 2,802.18 1,826 .99 1,277 .96 &27 .10
5,000 77,0581 .0 3,31i22.0% 2,034 ._.32 1,4a422.29 697 .24
&, 000 8,529 .6 2,763 .60 2,449 .75 1,711 .39 2837 .36

7,000 lo,007 .2 4,407 .38 2,865 .99 Z2,000.32 977 .26

8,000 131 ,a4a92.5 5,062,946 3,282.87 Z,289 .58 1,116 922

2,000 12,984 .7 5,700.07 T L,T7O0 .26 =2,578.91. 1,256 .35

10,000 14,4827 s ,348.52 we.dll8 .07 2,868 ._ 283 1,395 _ 85

DISCUSSION

The model indicates adult walleye population densities 19-35%
below the statewide average adult walleye population density.
Thus, the statewide average, used to determine 1985-87 TACs,
estimated densities 19-29% too high for lakes >500 acres.
Moreover, this bias was 56% higher for about 1 of 5 lakes
with below average densities -~ 71% higher for 1 of 10,

80% higher for 1 of 20, and 90% higher for 1 of 100.

The model enables harvest quotas to be set at known

risk levels. For example, quotas set using the mean
regression value yield exploitation rates >35% in 1 of 2
lakes. Conversely, guotas set using a 5% risk level yield
exploitation rates <35% for 19 of 20 lakes. Thus, using
the mean regression value places 1 of 2 lakes at risk of
overexploitation, while using the 20% risk level places

1 of 5 at risk, and so on.

Risk of overexploitation depends on the harvest method --
either a compensatory force, such as hook-and-line angling,
or a non-compensatory force, such as spring spearing. Data
on hook-and-line angling indicate average adult walleye
exploitation rates <35%. Similarly, during 1985-88

spring spearing, adult walleye exploitation rates were

<35% where regulated at 20% tribal quotas of the 35% TACs.
However, higher tribal guotas put many lakes at risk of
overexploitation. How much angling will be compensatory
with spearing is unknown. '

Further analysis of adult walleye abundance may indicate
sub-sets of lakes with below average population densities.
Stocked lakes, for exanmple, with below average densities of
about 1.5/acre (GLIFWC 1988), could form such a sub-model.
Quotas could then be set using lower risk levels that better
protect lakes with below average population densities.




I recommend the following:

1. Use the model’s lower confidence limits to set harvest quo_
at lower risk levels.

Although the model reduces bias in estlmatlng adult walleye
abundance, each population estimate remains subject to error:
Moreover, because the model does not differentiate for varied
populations among same-sized lakes, using the mean regression
to set harvest guotas may protect lakes with above average a
walleye population densities, but not those below average. A
the risks to fisheries from a single year of overexploitation
compound through time. :

2. Regulate hook-and-line angling to complement spearing. .

When the model was used to set harvest guotas on mixed fishe
during 1988, 20% of TAC was allocated to spring spearing --
to hook-and-line angling. In no lake was TAC exceeded by sp:
spearing alone, though overexploitation from the combined me
occurred on several lakes.

A proposed method of setting tribal guotas for lakes without
current population data would use the model to: 1) estimat o
adult walleye abundance, 2) set TAC at 35% of the estimate, a go, D.
3) set the tribal gquota at 20% of TAC. This method is abo
equivalent to setting TAC at the 5% risk level and allocat_n
entire TAC to the tribal quota. Any hook-and-line angling,
would put 1 of 20 lakes -- or roughly 43 of the 861 walleye
in the ceded territory (Staggs 1989) -- at risk of overexplo
in a single year. Of these lakes, 9 are >500 acres (171 la
and 34 are <500 acres (690 lakes total).

and Wildl.

S-edecor G.W.

Using the model to set tribal quotas for lakes with below. ave
adult walleye population densities depends on the compensat
nature of hook-and-line angling. While 20% angling reductio
may protect lakes with average population densities, below
average lakes would need further reductions based on the :
interrelationship between angling and adult walleye abundanc
If angling is proportional to abundance, then angling can be
regulated with an eguivalent reduction -- if not, then angl
must be regulated accordingly.

aéqs, M.

1980-87.
No. 144.

1o

Comm.

Wis.

velop walleye lake classifications.
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